Abstract: Since the initiation of Vietnam's Doi Moi policy in 1986, the rate of urbanization has rapidly increased with a great influx of immigrants from rural areas. With such migration becoming a large acceleration factor for urban growth, the shortage of housing has become a critical problem in the cities. The Vietnamese government encouraged self-built housing and public-private partnerships to produce different types of housing stock. There are few available academic studies about housing choice in Vietnam to help understand movement dynamics and to foster sustainable housing development. The purpose of this study is to analyze housing choice and moving determinants in Ho Chi Minh City, and thereby establish recommendations for sustainable housing development in Vietnam. For an empirical study, a citizen questionnaire survey was conducted in HCMC and an in-depth analysis was carried out. The results indicate that the row house type for single-family housing is strongly preferred, but a preference for apartments is also observed for future planning. The factors influencing housing choice and movement are family income, housing ownership, housing typology, and commuting environment. These phenomena suggest that the government should prudently consider affordable housing development in many districts. The results of this study will help to establish policies for sustainable housing development in Ho Chi Minh City, Vietnam.
Introduction
Vietnam's rate of urbanization has rapidly increased with a great influx of immigrants from rural areas since the initiation of the Doi Moi (Đổi Mới: open door) economic reforms in 1986. The policy goal was to create a socialist-oriented market economy and to accelerate economic transition to industrial manufacturing, leading to employment and economic output [1] . It resulted in a remarkable increase in foreign direct investment (FDI) into Vietnam and became a significant factor for economic growth in industrial manufacturing development. The phenomenon was especially observed in Ho Chi Minh City (HCMC), Hanoi, and their peri-urban areas with enormous inflows from rural areas [2] . Nationally, the urban proportion of the population increased from 20.5% in 1990 to 34 .7% in 2017 [3] .
Real estate has been a significant sector of FDI in the last decades, ranking second (18%) behind manufacturing and processing industries (58%) in Vietnam (Figure 1 ). The foreign investment has focused on luxury housing developments in particular, and has increased remarkably since the revision of the housing laws in 2015 to allow foreigners to own property. Real estate experts believe that the housing market will continue to be a focus of FDI and the dynamics of movement and housing choice in Vietnam will increase [4] . The concept of housing choice, which is widely used in housing research, is different from housing preference. While the latter refers to the relative attractiveness of housing, the former refers to actual behavior. Even if preference strongly influences housing choice, the buyers consider more than just their preferences. Priemus [6] highlights the fact that various factors restrain housing choices for potential customers, such as official regulations, market and price, household finance, geographic location, and so forth. More factors can be added that affect the customers' behavior, such as perception, family, neighborhood, schedule, and lifestyle [7] . Hooimeijer underlines two motivating powers for the choices. The first is the local real estate market and housing supply, and the second is individual lifestyle change with the progressing life-cycle [8] .
The dynamic of housing preference and choice has been reviewed in several theoretical publications and has led to several models: the Life-cycle, Planned Behavior, and Decision-Making models [9] . All of them are closely related to social, economic, and cultural aspects of Vietnamese sustainable housing development. From the perspective of the life-cycle model, housing choice and movement rely on family events such as formation (by marriage), expansion (by the birth of children), contraction (by moving out), and dissolution (by divorce or death of a spouse) [10] . Each phase motivates households to choose a form of housing of suitable size and number of rooms. The phases are also intertwined with education levels, available employment, housing careers, local markets, etc. [11] [12] [13] [14] .
The planned behavior model has been developed from the expectancy-value theory [12] , which is based on behavior being the result of the entirety of the expected values of the characteristics. De Jong and Fawcett [15] introduced this model for migration decision-making in housing research. The expectancy level is rated via importance evaluation of a set of values, followed by the generation of an attraction score for a specific place and form of housing as a determinant of moving [16] . In addition, they note that personal and structural backgrounds directly impact migration. The most important intention factors in deciding whether to move or stay are marital status and financial capability [17] .
Another approach to housing choice is viewing the process of decision-making as a series of dynamic problem-solving techniques [10, [18] [19] [20] . In other words, looking for a new residence is the process of resolving a complicated and ill-structured situation into a relatively satisfying situation. In this context, goal-oriented behavior is highlighted in housing choice rather than just preferences. Customers can derive their goals from economic, social, and environmental issues that repeat and backtrack in their lives. Thus, the housing choice is an optimal behavior to pursue a certain desired quality of life such as happiness, freedom, safety, and security, or, in other words, minimizing the experience of negative emotions [21] .
The goal of this study is to investigate moving and housing choice patterns in HCMC and to try to find implications for future sustainable urbanization and housing development. Housing choice and migration in HCMC seem to be a mixture of the Life-cycle, Planned Behavior, and Decision-Making models, with the last having a particularly strong impact on housing choice in the context of Vietnamese urbanization. The following objectives were set for the research: (1) to investigate housing type choices for the migration; (2) to examine factors influencing movement determination; (3) to understand housing preferences and expected movement patterns; and (4) to find implications for public policies to foster sustainable housing development in Vietnam.
Housing Development with Urbanization in Vietnam
Vietnam can be called a country of self-built housing. As commercial housing development was not legally permitted, both households and informal micro-developers have produced most of the housing. This was the most common way to supply housing in the country. Since 1975, the government produced only 5% of total formal housing stocks until 1994 and the other 95% was self-built housing. Then, the state stepped away from housing development when land use rights and commercial land markets emerged after the initiation of the Doi Moi economic reform. However, self-built housing has always dominated the housing sector and even today the majority of houses are still self-built [22] ( Table 1) . 
Economic Reforms, In-Migration, and Housing Shortages
Vietnam has registered a dynamic movement of households, preceded by economic growth during the last several decades. The population was about 68 million in 1990 and reached 95 million in 2017. The urban population as a percentage of the national population also increased from 20.5% to 34.7% as a result of an influx of migrants [3] . The big momentum for the growth was the Doi Moi economic reform in 1986. This led to a transition from a centrally planned economy on a socialist model to a market-oriented economy on a liberal model. The shift saw a significant impact as a result of the emergence of liberal market mechanisms with the opening up to foreign direct investment (FDI) [23] . With the inception of Doi Moi, increasing international trade and a large FDI inflow was possible due to Vietnam's geographic advantages as an export platform to EU and USA markets, a stable economic and political environment, an abundance of well-educated young workers, richness of natural resources, a growing domestic market, and government commitment to economic reform [24] . Despite its short FDI history, Vietnam was ranked as having the third-largest FDI inflow in the Association of Southeast Asian Nations (ASEAN). Registered capital and licensed projects have rapidly increased and peaked in 1996. FDI contributed 25% of total investment and 20.1% of GDP in 2015.
FDI has been a central driver of export-oriented industrialization, particularly for manufacturing and processing industries in Vietnam, with 58.4% of FDI capital invested in fields requiring significant numbers of manufacturing workers. Thus, the labor market has dramatically surged around the emerging industrial zones in HCMC and Hanoi, which served as large magnets that induced people to migrate from rural areas. HCMC's population increased from 3.92 million in 1898 to 6.25 million in 2005 and approximately 1.9 million of these were migrants to the city. District 12, Thu Duc, and Binh Tan in HCMC, in particular, registered the highest rates of population growth (respectively, +77%, +64%, and +58%) from 1999 to 2005 [25, 26] . Over 70% of the migrants were between the ages of 15 and 30. Their housing ownership rate was only 8.7% in 2010 and more than 90% of migrants stayed in rented housing and temporary shelters along the canal or on agricultural land with relatives [22] . The urban settlement area has expanded horizontally to the suburban districts on the periphery, more than doubling in the last 20 years. Most of the development was uncontrolled urban sprawl and the districts were filled with temporary housing for temporary residents and workers.
Temporary or dilapidated housing constituted two-thirds of Vietnam's urban housing in the 1990s [27] . Figure 2 indicates that the rate of permanent housing, which has durable foundations and permanent construction materials, was only about 25% in both 2002 and 2012 in HCMC, the rest being temporary and semi-permanent housing characterized by impermanent structures and temporary finishing materials on walls and roofs. The average housing area per person was only 5 m 2 and more than 300,000 citizens lived in 2-3 m 2 /person during the period. The problems in the housing sectors were exacerbated in both qualitative and quantitative terms. Infrastructure was also inadequate and run down and thus threatened public health, especially in the squatter settlements which were pervasive in the city [3] .
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Predominantly Self-Built Housing Production and Urban Challenges
Since the Doi Moi reforms, housing sectors have experienced tremendous growth, particularly in the high-end sectors, in terms of both supply and demand. Eighteen percent of FDI has been invested in real estate development, with the majority flowing to luxury housing developments [26] . As private sectors have led the market-based housing supply system, there were hardly any housing solutions accessible to the low-and middle-income classes. An affordable housing supply was especially critical given the rapid population influx and housing shortages in HCMC and Hanoi. In this period, the government tried to minimize public investment and reduced subsidized housing programs. Not only was the increasing demand for affordable housing far higher than the authorities' housing supply capacity, but the authorities had also shifted their development priority from public housing to industrial development. Instead, they initiated policies to support self-built housing production. The revision of land laws and housing policies served to privatize residential land and encourage its use for self-built row housing [29] . Decree No. 64/2012/ND-CP, indicating exemptions for small-scale building construction permits, shows the government's willingness to support the self-building sectors. As this aspect of the market had rapidly grown, to the extent that entire cities seemed to have been created by micro builders and small-scale developers, it was regarded as the most affordable and accessible housing for low-and middle-income segments.
HCMC has experienced particularly rapid horizontal urbanization in the peripheral areas by the conversion of farmland into residential land [29] . However, a lack of property rights management capacity in the local authorities led to chaotic situations. Of the self-built housing units constructed in the peripheral area, 75.4% were built without any complete sets of legal documentation [27] . To facilitate the provision of residential land and thereby housing by the provision of legal titles, a new land law was enacted in 1993, creating a legal platform as a foundation for a real estate market where assets could be transacted, rented, transferred, inherited, and mortgaged. Local authorities required those who had been involved in various illegal transactions to submit to a notarization process and issued LURCs (Land Use Rights Certificates) to certify land and BOLURCs (Building Ownership and Land Use Rights Certificates) to certify both the building and land [30] . Thus, the process of creating legal titles resulted in a more transparent land and housing market with huge potential. From the 
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The most common housing projects were "site and services" and land sub-division types. These provided only sub-divided plots of land with basic infrastructure for sale and thus the landowners began to create self-built row housing through their own investment based on the government's legal support [31] . There were, for instance, 488 residential projects providing 183,410 units and covering an area of 1282.6 ha of the land sub-division type from 1996 to 2000 in HCMC [27] . The row houses were largely built from 1999 to 2009 and were estimated to account for about 60% of the total urban housing stock production in that period. High-rise apartment projects by private real estate developers accounted for another 33% [3] . This trend continued in the 2000s and the informal "popular row housing" still dominated urban settlement in HCMC ( Figure 3 ). Further laws were enacted, such as the 2005 Investment Law, the 2005 Enterprise Law, the 2006 Real Estate Law, and the 2009 Urban Planning Law. These laws supplied a legal platform to improve the housing market mechanisms. In 2011, the government approved social housing policies to increase the rate of home ownership for the low-income class [3] . A recently revised 2015 Housing Law and Real Estate Business Law allowed foreign investors access to the housing market [32] . As a result of all these measures, the Vietnamese housing market has been growing and housing stocks have dramatically increased. time the land law was enacted, new residential developments gradually tended to appear in the form of projects, particularly in HCMC.
The most common housing projects were "site and services" and land sub-division types. These provided only sub-divided plots of land with basic infrastructure for sale and thus the landowners began to create self-built row housing through their own investment based on the government's legal support [31] . There were, for instance, 488 residential projects providing 183,410 units and covering an area of 1282.6 ha of the land sub-division type from 1996 to 2000 in HCMC [27] . The row houses were largely built from 1999 to 2009 and were estimated to account for about 60% of the total urban housing stock production in that period. High-rise apartment projects by private real estate developers accounted for another 33% [3] . This trend continued in the 2000s and the informal "popular row housing" still dominated urban settlement in HCMC ( Figure 3 ). Further laws were enacted, such as the 2005 Investment Law, the 2005 Enterprise Law, the 2006 Real Estate Law, and the 2009 Urban Planning Law. These laws supplied a legal platform to improve the housing market mechanisms. In 2011, the government approved social housing policies to increase the rate of home ownership for the low-income class [3] . A recently revised 2015 Housing Law and Real Estate Business Law allowed foreign investors access to the housing market [32] . As a result of all these measures, the Vietnamese housing market has been growing and housing stocks have dramatically The self-building trend had a positive side in the sense of providing affordable and accessible housing for low-and middle-income segments but it resulted in uncontrolled urban sprawl which has been pervasive in the suburban districts of peripheral areas ( Figure 4 ). More than 90% of these self-constructed housing units were built in the 1990s without obeying building guidelines and regulations [2] . Large amounts of self-built housing were organically created to maximize their own private spaces and the fast pace of development resulted in serious urban densification and pressure on infrastructure and transportation planning in HCMC. The urban road capacity is not sufficient The self-building trend had a positive side in the sense of providing affordable and accessible housing for low-and middle-income segments but it resulted in uncontrolled urban sprawl which has been pervasive in the suburban districts of peripheral areas ( Figure 4 ). More than 90% of these self-constructed housing units were built in the 1990s without obeying building guidelines and regulations [2] . Large amounts of self-built housing were organically created to maximize their own private spaces and the fast pace of development resulted in serious urban densification and pressure on infrastructure and transportation planning in HCMC. The urban road capacity is not sufficient and inner community roads are too narrow to allow residents to access their housing. Since many districts have grown with the influx of immigrants and informal self-built housing production since the late 1980s, the middle-and low-income communities have struggled as a result of the relatively small area devoted to roads and the disorganized road networks. According to the UN Habitat's report, approximately 16% of the developable land in the cities was planned for road infrastructure in Vietnam. This is a much smaller fraction compared to the international average of 20-25%. In the case of HCMC, only 6.2% of the developable land was for roads and in its peripheral area, surprisingly, only 0.4%. Access roads to residential areas are usually 3-5 m wide, internal roads or pathways less than 3 m, and informal roads in self-built housing districts less than 1.5 m [3] . This makes it impossible for private cars and public transportation, indeed anything other than two-wheeled vehicles, to access homes.
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Research Methods
According to Vietnam's regional and urban administration hierarchy system, Vietnam's cities are categorized into 6 classes based on the level of economic development, physical development, population and its density, and infrastructure provision. HCMC was classified as one of the two national "special" cities, a top ranking, due to its significant economic and political contributions to the country [33] . HCMC has 9.2% of Vietnam's total population and is responsible for 20.8% of its GDP (2016). In this context, HCMC has experienced the highest levels of urbanization and industrialization, population growth, and housing development. This trend is also found in other cities. As most cities want to climb the city class ladder to receive better recognition and financial support from the central government, they are pursuing growth patterns similar to those of HCMC. As a result, the city is considered a significant reference as a development model in Vietnam.
Therefore, this research decided to empirically investigate and analyze housing choice and movement patterns in HCMC using a citizen questionnaire survey (Supplementary Materials). The city officially consists of 24 districts divided into three groups: 13 urban districts, 6 semi-urban districts, and 5 rural districts [3] . As the rural districts with low population density were relatively unaffected by HCMC's urbanization, they were excluded from this survey. The other districts, however, experienced remarkable changes in their residential environment [33] . The questionnaire survey therefore targeted the 13 urban districts (1, 3, 4, 5, 6, 8, 10, 11, Phu Nhuan, Binh Thanh, Go Vap, Tan Binh, and Tanh Phu) and six semi-urban districts (2, 7, 9, 12, Binh Tan, and Thu Duc) ( Figure 5 ).
Sustainability 2017, 9, 1738 7 of 18
Therefore, this research decided to empirically investigate and analyze housing choice and movement patterns in HCMC using a citizen questionnaire survey (Supplementary Materials). The city officially consists of 24 districts divided into three groups: 13 urban districts, 6 semi-urban districts, and 5 rural districts [3] . As the rural districts with low population density were relatively unaffected by HCMC's urbanization, they were excluded from this survey. The other districts, however, experienced remarkable changes in their residential environment [33] . The questionnaire survey therefore targeted the 13 urban districts (1, 3, 4, 5, 6, 8, 10, 11, Phu Nhuan, Binh Thanh, Go Vap, Tan Binh, and Tanh Phu) and six semi-urban districts (2, 7, 9, 12, Binh Tan, and Thu Duc) ( Figure 5 ). To increase accuracy and reflect local realities, a preliminary survey was carried during 11-20 June 2016. We selected two urban districts (District 1 and Phu Nhuan) and two semi-urban districts (District 7 and Go Vap) in terms of diversity of density, income, housing typology, and history. District 1 is a downtown and business district mainly crowded with high-end apartments. Phu Nhuan is a low-rise residential area for the upper-middle-income class while Go Vap is a self-built district for the lower-middle-income class. District 7 includes both old and new towns (Phu My Hung) with a good mixture of various housing types. We interviewed about 20 households (row houses and apartments) from the four districts to get a specific understanding of local citizens' housing issues and preferences. Various reasons for moving as well as issues relating to the residential environment were identified by the questionnaire. For instance, Mrs. Nugyen (55 years old), a row-house household, noted that "My family lived in the countryside of the Mekong Delta region and moved to Ho Chi Minh to set up a small business twenty years ago. I lived in temporary housing when we settled down in District 12, a suburban district, and moved to a row house to work and live. My family operated a rice noodle shop on the ground floor and lived on the second floor. The row house was optimal for combining business with living for our family. I will choose a row house again for my business even if I move again." Mr. Hien (45 years old), a government official, To increase accuracy and reflect local realities, a preliminary survey was carried during 11-20 June 2016. We selected two urban districts (District 1 and Phu Nhuan) and two semi-urban districts (District 7 and Go Vap) in terms of diversity of density, income, housing typology, and history. District 1 is a downtown and business district mainly crowded with high-end apartments. Phu Nhuan is a low-rise residential area for the upper-middle-income class while Go Vap is a self-built district for the lower-middle-income class. District 7 includes both old and new towns (Phu My Hung) with a good mixture of various housing types. We interviewed about 20 households (row houses and apartments) from the four districts to get a specific understanding of local citizens' housing issues and preferences. Various reasons for moving as well as issues relating to the residential environment were identified by the questionnaire. For instance, Mrs. Nugyen (55 years old), a row-house household, noted that "My family lived in the countryside of the Mekong Delta region and moved to Ho Chi Minh to set up a small business twenty years ago. I lived in temporary housing when we settled down in District 12, a suburban district, and moved to a row house to work and live. My family operated a rice noodle shop on the ground floor and lived on the second floor. The row house was optimal for combining business with living for our family. I will choose a row house again for my business even if I move again." Mr. Hien (45 years old), a government official, had a different story. "I have been working as a civic official for 15 years. I had lived in social housing in a middle-rise apartment. Then I moved to my present high-rise apartment five years ago. Commuting to work was a very important factor when choosing this apartment. I commuted by bicycle for a decade but now do so by motorcycle. The motorcycle trip of over an hour is extremely tiring due to serious air pollution and noise on the road. There is very little public transportation and the number of cars and motorcycles has increased too much every year. I am satisfied with the current apartment because of proximity to my office, a spacious parking lot with a security guard, and public facilities like a community park and swimming pool." The questionnaire was updated based on this feedback from the preliminary survey.
The questionnaire mainly consists of four parts. The first is about the interviewee's background and general understanding of urban issues in HCMC. The second indicates housing and neighborhood conditions in their former housing. The third is about current housing and neighborhood. In the last part, respondents were asked about housing type preferences in the future if they could afford any housing type (Table 2) . By investigating past, present, and future housing in the survey, we expected to find movement patterns and the reasons for them. Housing types in this survey were categorized into squatter, row house, villa, and apartment. The official Census of Vietnam categorizes the typology into permanent, semi-permanent, and temporary housing based on housing quality and materials [26] . However, this imposes limitations in understanding diverse urban housing stocks. The UN Habitat categorizes Vietnamese urban housing as shop house, apartment, villa, alley house, and precarious squatter housing in accordance with a functional classification [3] . However, the shop house and alley house are structurally similar in terms of narrow and long plot size, nearly 100% plot coverage, and an average of three or four floors. Both properties also typically belong to the single-family ownership category. The only main difference is whether the ground floor is used for commercial or residential purposes. World Bank research gives five categories of housing typology: temporary shelters, old townhouse, new townhouse, apartment, and villa [33] . The old and new townhouses can be recognized as being the same as the shop house and alley house of the UN Habitat's categories in terms of architectural form. Thus, this study combined those types into the row house (also commonly called "nhà ống" in Vietnamese or "tube house" in English) category. Therefore, in this survey, residential housing was classified into four types: squatter, row house, villa, and apartment.
The questionnaire survey was performed from 1 September to 30 November 2016 in HCMC. The interviewees were selected in popular public places such as streets, squares, parks, and commercial locations in the target 19 districts (13 urban and 6 semi-urban districts). Then personal interviews were conducted. A total of 200 responses were collected evenly across the districts but, following a review of data quality and missing response elements, 194 samples were finally selected. Table 3 shows the detailed information about the survey data collection. 
Results

General Results
The majority (82%) of interviewees were 20-49 years old and a large percentage (71.5%) had jobs in the private sector, such as owning their own business, the service industry, and technical fields. The largest single income group (37.8%) earned 10-20 million Dong per month (USD 475-952) and a large percentage (60.8%) of respondents had lived in their current housing for less than 10 years, 12.9% for 10-20 years, and 7.7% for 20-30 years. The survey clearly indicates that residents moved to current housing that is well equipped with utilities and infrastructure. It also shows that overall housing satisfaction improved from 38% to 73% after moving to their current dwellings and neighborhood satisfaction levels also improved from 42% to 58%. The average number of rooms per unit changed from 2.31 in the past to 2.94 in the present and 3.64 for future homes. Respondents considered HCMC's most serious urban problems to be transportation and road problems (31%), air pollution (26%), water pollution (22%), infrastructure shortages (12%), and housing shortages (8%). They also selected the best solutions for the transportation problems as improvement of public transportation (47%), improvement of road conditions (32%), strengthening regulations to control increases in the numbers of registered vehicles (6%), and decentralizing through building satellite cities (14%).
In the housing choice section, the predominant housing type is a row house, showing as 68% and 69% of the past and present residential types, respectively. This shows an association with housing development history in Vietnam. In the case of villas, these are a very strong preference for the future, though the percentages formerly and currently occupying villas are very low. Single family housing, such as row houses and villas, would account for 79% in the future based on respondents' expressed ideal preferences. In the case of apartments, while the low-rise apartment share has declined (with 26%, 13%, and 1% of the past, the present, and future preferences, respectively), that of high-rise apartments has increased (5%, 13%, and 19%, respectively) ( Table 4) . 
Independent Tests and Results
As the questionnaire survey mostly includes nominal and categorical variables, the chi-square test of independence was mainly performed to find significant associations between current housing type and other factors pertaining to residents. The expected frequency count for each cell in the table should be at least five, and a maximum of 20% should be below this on the cross tables for the test to be valid. As the current categorization of housing into four types (squatter/row house/villa/apartment) was not able to meet the condition, the housing types were simply grouped using two different methods for statistical validity. The first divided them into single-family housing (SFH: squatter/row house/villa) and multi-family housing (MFH: apartment) in that an individual residence environment is highly preferred in Vietnam. The second divided them into only row houses and other types since the former has dominated housing development history and this tendency is still observed today in Vietnam. Table 5 shows several factors indicating statistically significant associations with current housing types of the two groups (SFH-MFH and Row House-Others): monthly income, ownership, former housing types, preferred future housing types, inconveniences associated with current housing, and reasons for moving. The results show that the higher income group is more likely to choose the SFH than the lower income group, X 2 (2, N = 192) = 10.228, p < 0.01. Housing owners are closely associated with single-family housing ownership while the tenant group are associated with apartments, X 2 (1, N = 193) = 20.363, p < 0.01. Other factors show the interrelationship between housing choice and movement. Those formerly living in SFHs are more likely to move to the same housing type as opposed to the MFH residents, X 2 (1, N = 193) = 6.264, p < 0.05, and this pattern also shows in future preferences X 2 (1, N = 190) = 6.107, p < 0.05. In the case of the row house type, the pattern also appears more significantly in preferred migration from present to future, X 2 (1, N = 191) = 5.348, p < 0.05, rather than past to present, X 2 (1, N = 193) = 3.552, p < 0.10. This demonstrates that the SFH offering multi-story floors and single-family occupancy is still dominantly preferred in housing choice rather than the MFH of apartments ( Table 5) .
The questionnaire and interviews revealed a relationship between reasons for moving and current housing choice. According to the Fisher's Exact Test of Table 6 , a close association between current housing types and reasons for moving to the current houses was observed, X 2 (9, N = 179) = 20.972, p < 0.01. The movement from former SFHs to current MFHs is closely associated with the commuting conditions, meaning organized road networks and transportation accessibility to workplaces. Interestingly, Table 5 also supports that, indicating the association between current housing type and inconveniences associated with the housing, X 2 (6, N = 189) = 14.491, p < 0.05. The main difficulties for row housing residents are associated with transportation issues, such as overly narrow roads, an inadequate road environment, and poor accessibility to main roads. The housing structure, meaning typological attributes, is a main reason for the movement from former SFHs to current SFHs. This housing type can normally offer multi-story spaces with mixed use and independent property ownership with land-use right in Vietnam. The safety and security issues are associated with the movement within MFHs. In general, apartments can provide better security systems and safer inner road environments with parking spaces than SFHs. The affordability is mainly observed in the movement from former SFHs to current SFHs. The main affordable housing is the self-built row houses which predominate in HCMC's housing stock [22] . Table 7 shows an association between future housing choice and movement patterns. High-income groups prefer moving from SFHs to SFHs, middle-income groups from SFHs to MFHs, and low-income groups from MFHs to SFHs. Notes: One cell (8.3%) had an expected count less than 5. Statistically significant at level is ** p < 0.05. Low-income class salary is under 10 million (VND) per month, middle income from 10 million (VND) to 30 million (VND), and high income over 30 million (VND). SFH stands for Single-Family Housing, MFH for Multi-Family Housing.
Findings
The Advantages and Disadvantages of Row Houses
The survey results clearly indicate that Vietnam has a high demand for single-family housing, particularly row houses, which predominate in HCMC's housing stock [34] . The typology of row house has traditionally been dominant in the urban fabric in Vietnam. While it has evolved with urban growth in terms of plot size, façade, spatial structure, and building materials, it was highlighted for its spatial, environmental, and social advantages. The spatial composition enabled eco-sufficient features with natural lighting and ventilation serving as energy-saving factors. It also supported expandable spatial features for the residents' needs. The spatial flexibility enabled not only residential space expansion for family size change, but also a mixed use for living and working. In addition, the human-scaled façade and its close integration with streets created active community connection and social interaction [34] .
The trend toward row house choice was also clearly observed in the structural features of the housing that emerged in this survey. The archetypal modern row house is extremely efficient for a mixture of residential and commercial services. In spite of very limited street frontage, with a typical plot of 4 m by 20 m, the building fully covers the plot in many cases, and the ground floor is a flexible frontage for homeowners' micro-businesses, such as a shop, small restaurant, café, or retail unit. Some owners even use or lease the second floor for mixed use and earn extra income [34] [35] [36] . In addition, the typology features spatial flexibility and environmental adaptability in that most rooms can be adjusted or expanded for various purposes and the buffer space between indoors and outdoors can function as protection from direct sunlight and high precipitation [36] . For these reasons, the ground-bound housing type is commonly found in entire cities, from downtown to low-income areas, and along narrow and minor streets. This residential structure is the most attractive for Vietnamese people and has the highest demand in movement and housing choices [27, 35] .
On the other hand, different responses for the row houses were observed in the survey. Road and commuting environments were critical drawbacks of the row house residences. The survey respondents largely highlighted uncomfortable transportation and road conditions and the commuting environment as the main reasons that current apartment residents who had previously lived in a row house had moved. As a number of neighborhoods in HCMC have organically developed with self-built housing, inner roads within these communities were spontaneously generated with an average width of 1.5 m. In the period from 2001 to 2005, for example, the amount of self-built row housing units accounted for 84.8% of total housing constructed in HCMC, while industrialized housing production accounted for only 15.2% [37] . Only two-wheeled vehicles can reach the inner houses of these districts since the builders tried to maximize land utilization by illegally expanding the floor area [38, 39] . This requires pedestrians and two-wheeled vehicles to share the roads, leaving adults and especially children vulnerable to traffic accidents [3] . That condition shows that the current Vietnamese urbanization and housing environment would not be sustainable.
Increasing Popularity of Apartments
With rising family incomes and socioeconomic mobility, the increasing number of vehicles is worsening the commuting environment every year [40] . The total count of motorbikes at 8.5 million thus exceeds the official population of Ho Chi Minh City of 8.2 million [41] and motorbikes account for approximately 90% of trips in the city [42] and commuters using motorbikes battle daily against heavy traffic jams and declining air quality ( Figure 6 ). In addition, car ownership has increased by 320% between 2005 and 2014 at an annual growth rate of 10% [43] . This creates a higher risk of heavy traffic congestion and overburdening the city's road capacity.
In this context, apartments are highly regarded as an adaptation to such changes while predominantly self-built districts of row houses have suffered from severe urban densification and poor accessibility for four-wheeled vehicles. A number of high-rise apartments built with foreign investment offer not only more spacious housing units and open spaces, but also managed parking lots for two-wheeled and four-wheeled vehicles and excellent accessibility to main roads [44] . For instance, the Phu My Hung new town construction in District 7 has led a boom in apartment development in HCMC since 1998. With the construction of the 10-lane Nguyen Van Linh Parkway, the town has produced a series of apartment complexes. They are highly valued real estate today and still attracting the attention of customers as a more comfortable living environment. The key elements for apartment selection are the low-density living environment, better accessibility to downtown, and mixed public facilities, including spacious parking, which are not found in the self-built districts of row houses [44] [45] [46] . The results of this survey also clearly show a significant association between commuting conditions and housing choices of current apartments, particularly among those previously resident in row houses. Overall survey data also indicate the popularity of high-rise apartments as can be seen in the increase of this type of housing from 5% of past residences to 13% of present and the expressed preference of 19% of interviewees for the future (Table 4) .
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In this context, apartments are highly regarded as an adaptation to such changes while predominantly self-built districts of row houses have suffered from severe urban densification and poor accessibility for four-wheeled vehicles. A number of high-rise apartments built with foreign investment offer not only more spacious housing units and open spaces, but also managed parking lots for two-wheeled and four-wheeled vehicles and excellent accessibility to main roads [44] . For instance, the Phu My Hung new town construction in District 7 has led a boom in apartment development in HCMC since 1998. With the construction of the 10-lane Nguyen Van Linh Parkway, the town has produced a series of apartment complexes. They are highly valued real estate today and still attracting the attention of customers as a more comfortable living environment. The key elements for apartment selection are the low-density living environment, better accessibility to downtown, and mixed public facilities, including spacious parking, which are not found in the self-built districts of row houses [44] [45] [46] . The results of this survey also clearly show a significant association between commuting conditions and housing choices of current apartments, particularly among those previously resident in row houses. Overall survey data also indicate the popularity of high-rise apartments as can be seen in the increase of this type of housing from 5% of past residences to 13% of present and the expressed preference of 19% of interviewees for the future (Table 4 ). The other interesting point is the movement pattern of the current middle-income class. Those of this group currently living in row houses show a strong preference to move to apartments in the future in this survey (Table 7) . Vietnam is one of the countries experiencing a rapid increase in its middle class, with the fastest growth rate in Asia. One report indicates that almost two million people join the middle class every year [48] . The trends and popularity of affordable apartment segments for the middle class can be found in various market analysis reports. They note that demand for affordable apartments is forecasted to increase by a factor of 5.5, from 23,838 units per annum in 2013 to 130,962 units per annum in 2020. [49] . It underlines the fact that more apartment projects can deliver sustainable urban development with housing solutions to meet the skyrocketing demand for decent affordable housing in Vietnam's cities in terms of quality and quantity ( Figure 7 ). The other interesting point is the movement pattern of the current middle-income class. Those of this group currently living in row houses show a strong preference to move to apartments in the future in this survey (Table 7) . Vietnam is one of the countries experiencing a rapid increase in its middle class, with the fastest growth rate in Asia. One report indicates that almost two million people join the middle class every year [48] . The trends and popularity of affordable apartment segments for the middle class can be found in various market analysis reports. They note that demand for affordable apartments is forecasted to increase by a factor of 5.5, from 23,838 units per annum in 2013 to 130,962 units per annum in 2020. [49] . It underlines the fact that more apartment projects can deliver sustainable urban development with housing solutions to meet the skyrocketing demand for decent affordable housing in Vietnam's cities in terms of quality and quantity ( Figure 7 ). 
Discussion and Conclusions
Housing choice and movement issues in HCMC have become intertwined with HCMC's rapid urbanization and housing market growth. Since the economic reforms, social and economic changes have led to huge in-migration levels and exacerbated housing shortages, leading to the system for the supply of housing being taken over by the private sector. The government has revised the land use laws, not only for the purpose of privatizing residential land but also to encourage self-built housing through investment by individual households. This development pattern has predominated for the last few decades in HCMC. The self-built row houses have largely covered the city, with organic district expansion and urban densification. This empirical study shows the popularity of the row houses due to the environmental adaptability and spatial flexibility of the mixed-use building, which shows its cultural and social sustainability in Vietnam's innate housing context. However, road conditions and commuting environments in the predominantly self-built districts of HCMC were major drawbacks due to narrow inner roads and limited accessibility by cars and public transportation. On the other hand, FDI inflows have produced numerous launches of new apartment projects with a surge in the upper middle-income class. This housing type attracts residents because of great accessibility to main roads, spacious parking spaces, and decent housing quality. It is also considered for economically sustainable housing supply policies aimed at delivering numerous affordable housing units accessible to the lower middle-income class in the dense and compact environment of HCMC.
This housing study has implications for public policies aiming at sustainable housing development in Vietnam. As the new 2015 Housing Law provides the framework to support affordable housing segments (with a focus on the housing shortage and the necessity of creating affordable decent housing for the lower-middle class), support for self-built housing, and encouragement of private sector involvement. The government can consolidate their efforts in the affordable housing sector in the following ways.
First, the government should establish national affordable housing initiatives to effectively manage and control incremental informal self-built housing development. Although the row house is regarded as a sustainable housing model for Vietnam from an environmental and socio-economic point of view [34] [35] [36] 50] , the predominant informal self-building trend has had a negative impact on the urban environment with unsustainable densification patterns. Therefore, this development should be well managed and regulated, given that this type of house is a popular choice and in high demand by many Vietnamese. The initiatives can strengthen regulation of row house development and precisely target areas and groups of lower-income households for special assistance who are unable to undertake self-provided solutions. The initiatives can also develop viable strategies for basic infrastructure provision to secure public health and transportation accessibility. In addition, 
First, the government should establish national affordable housing initiatives to effectively manage and control incremental informal self-built housing development. Although the row house is regarded as a sustainable housing model for Vietnam from an environmental and socio-economic point of view [34] [35] [36] 50] , the predominant informal self-building trend has had a negative impact on the urban environment with unsustainable densification patterns. Therefore, this development should be well managed and regulated, given that this type of house is a popular choice and in high demand by many Vietnamese. The initiatives can strengthen regulation of row house development and precisely target areas and groups of lower-income households for special assistance who are unable to undertake self-provided solutions. The initiatives can also develop viable strategies for basic infrastructure provision to secure public health and transportation accessibility. In addition, they should enhance accessibility to microfinance and technical assistance for poor households from a formal construction start to incremental self-built housing improvement for their homes. Then, the self-built housing environment can become sustainable in well-serviced and connected neighborhoods.
Second, the government should strategically expand "site and services" projects to meet the increasing demand for row houses by the use of public-private partnerships (PPPs). These develop new serviced lands in suitable locations in cities and provide them in sub-divided plots at lower market rates for affordable housing. Based on the delivery of infrastructure and roads, the landowners can create self-built housing through their own investment with the government's legal support. This means that the uncontrolled informal formation of self-built districts and its negative externalities such as public health and traffic issues due to lack of infrastructure and inner roads can be avoided. In addition, it can create a framework of public participation since the "site and services" approach can also be used for various purposes such as neighborhood redevelopment with resettlement, land sharing, and in-situ expansion. In this case, the government and stakeholders can support inclusive planning enabling open discussion and participatory neighborhood design with the people who will finally settle in the area. Furthermore, "site and services" projects can be combined with affordable apartment development within PPPs, thereby making the national housing supply more economically and socially sustainable. The apartment is the housing type on which private developers have mostly focused for the upper-middle class for the last several decades in Vietnam, in response to increasing popularity and it being an efficient investment model where land is limited. The government should strengthen the PPPs for affordable apartment development as well. More incentives will be required, such as development right incentives, Land Use Right Fee (LURF) exemptions, and preferential mortgage programs [22] , to motivate the private developers in the affordable apartment sector, while diminishing vulnerability to investment and the variability of the real estate market.
Last, Vietnamese housing development should be integrated with urban development strategies, particularly land use planning, and accompanied by major infrastructure and public transportation development. As this study shows a meaningful association between housing choice and commuting environments, the government should ensure that appropriate land for formal and affordable housing developments is allocated to secure connectivity to basic infrastructure and accessibility to public transportation and urban roads. In the case of in-situ resettlement housing development, which avoids evicting low-income residents to the outskirts, the development should also be prioritized to combine with road-widening plans and transport development. This will minimize negative externalities, such as traffic congestion, pollution, and social segregation. Furthermore, the networked-compact city along with the multi-nuclear model would be necessary to prevent urban sprawl in the sustainable housing development process. It will provide better directions for the style and location of new housing developments as well as site upgrading. These kinds of housing development approaches will help make urban growth in Vietnam more socially, economically, and environmentally sustainable. Therefore, understanding and approaching housing development as part of an inclusive framework is vital for sustainable growth in Vietnam.
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